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(57) ABSTRACT 

An advertisement system that provides subscribers with the 
most relevant advertisements based on their individual pur- 
chase prediction of the various products and contextual 
information such as location, ongoing public events, festi- 
vals and personal events. The system customizes the adver- 
tisements to suit the audiovisual, language, and textual 
caption preferences of the subscribers. System provides for 
tracking of various promotional offers made to the subscrib- 
ers from the time the offer is made to the time it is redeemed 
by the subscriber. System consists of methods to learn (a) 
purchase predictions (b) preferred streaming schedule and 
(c) the subscriber's preferences in terms of audiovisual 
aspects of the advertisements. Purchase prediction for indi- 
vidual subscriber is derived from historical purchase data by 
time series analysis and the influence of events such as 
co-purchases of other products and organized events such as 
sales exhibitions and festivals is derived based on Bayesian 
network models. 
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Fig-2A: Subscriber Data-Entity Relations 
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SYSTEM AND METHOD FOR SELECTIVE 
TRANSMISSION OF MULTIMEDIA BASED ON 
SUBSCRIBER BEHAVIORAL MODEL 

FIELD OF INVENTION 

[0001] The present invention relates to advertising and 
more particularly to advertisement through third generation 
(3G) mobile devices. Still more particularly, the present 
invention relates to systems and methods for selection, 
adaptation and delivery of advertisements suitable to pur- 
chase profiles of individual purchasers and contextual rel- 
evance such as purchaser's current location. 

BACKGROUND OF THE INVENTION 

[0002] With product monopolies disappearing very fast 
and competition ever increasing, today a consumer has 
scores of options in every aspect of life. One direct conse- 
quence of this competition is that the products are being 
aimed to suit more and more personalized needs of the 
consumer. On the other hand with explosion of cable TV and 
Internet, a consumer has become more accessible to the 
advertiser than ever before. Result of these two develop- 
ments has generated current interest in targeted advertising 
which mainly aims at the effective use of the personal media 
for more result-oriented advertising. Third generation 
mobile phone shall play an important role in enhancing the 
effectiveness of target advertisement in near future. Unlike 
the previous strategies of targeted advertisement, where the 
targeting can be focused at a level of a community or 
geographical location, targeting can now be focused on an 
individual through their mobile phones or personal desktops. 
This improves the impact of the advertisement on the 
consumer and possibly increases the probability of purchase 
of the product. Technology related to third and fourth 
generation mobile telephony and its potential to provide rich 
audio visual content to the user has created a large number 
of new possibilities for target advertising. 

[0003] The key to success of target advertising lies in the 
precision of selecting right advertisement for a potential 
buyer or right buyer for a given advertisement. Contrary to 
this, the normal advertisement on a conventional media aims 
at larger audience rather than greater precision. The impor- 
tance of precision in target advertising comes from the fact 
that the cost of advertising is directly proportional to number 
of potential buyers addressed and therefore any miss-target 
means wastage of resources. However, targeting the right 
buyer has always been a difficult task. Some of the prior art 
focused on identifying target groups and communities who 
are likely to be suitable for a given advertisement. While this 
approach may be successful in brand building and achieving 
product awareness, its impact in influencing actual purchase 
will only be moderate. 

[0004] With more personalized media available such as a 
mobile phone with audio and video capabilities, it is now 
possible to design advertising models which can stream 
personalized advertisements based on a precise profile 
analysis of the prospective buyer. These models essentially 
are those which are based on the principle of buying the 
attention of the viewer for a price. Some of the prior arts 
such as the one proposed in U.S. Pat. No. 5,794,210, entitled 
"Attention Brokerage," of which A. Nathaniel Goldhaber 
and Gary Fitts are the inventors, describes a system; in 



which the consumer is offered with a list of options of 
advertisements along with accompanying incentives. In the 
above invention, the focus is confined to the advertising on 
computer networks and the targeting is based on the demo- 
graphic profile of the prospective buyer. These profiles are 
derived from the information voluntarily supplied and by 
subsequent actions on the Internet by the individuals and are 
not based on their previous purchase transactions and hence 
not based on any purchase prediction. 

[0005] One of the prior art exists in the form of a product 
by SLP InfoWare wherein the behavior of an existing 
customer of a particular service is analyzed based on the her 
transactions such as her enquiry, her debt credit history etc. 
This product has application in predicting the behavior of 
customer by analyzing her the online transactions and pre- 
dicts the possible purchases. However this product address 
the behavior prediction based on in house transaction data 
available with a service provider or data on online transac- 
tion on the web does not address the transaction data related 
to the retail purchases made by the customer. 

[0006] In the model of advertisement where incentive is 
offered for accepting the targeted advertisement, there is a 
greater necessity for the advertisement to be relevant to the 
prospective buyer's profile in general and to his/her imme- 
diate purchase requirements in particular. The key issue in 
such an advertising model is acquiring of an individual 
profile model for each prospective buyer based on which a 
relevant advertisement can be selected. The main challenge 
is in acquiring the data related to the individual's transaction 
and then extracting a dependable model of his/her behavior 
and purchase pattern from this data. Some of the prior arts 
have addressed the selection of advertisements for the 
targeted buyer using demographic information of the buyers 
and comparing with that of the previous buyers of the same 
product. U.S. Pat. No. 5,515,098, entitled "System and 
method for selectively distributing commercial messages 
over a communications network," of which John B. Carles 
is the inventor, employs this approach in selecting the 
advertisements for prospective buyers based on the demo- 
graphic information of the customers who have already 
bought the product. This invention addresses the question of 
targeting advertisements to individual or a group of house- 
hold connected by communication networks and assumes 
that such a network has a capability to distribute distinct 
content to individual device terminals. However, the profiles 
considered are not of individuals but groups such as mem- 
bers of a household. 

[0007] Another prior art as described in U.S. Pat. No. 
6,216,129, entitled "Advertisement selection system sup- 
porting discretionary target market characteristics," of 
which Eldering; Charles A. are the inventors, describes an 
advertisement selection system in which vectors describing 
an actual or hypothetical market for a product is determined. 
This system uses consumer characterization vector, which is 
correlated with the advertisement characterization vector to 
determine the suitability of the advertisement to the con- 
sumer, the consumer profile is mainly derived from demo- 
graphic profile and purchase transactions. Based on this 
data, a set of Heuristic rules defining a probabilistic measure 
of demographic characteristics of a person performing the 
transactions is derived; these rules are used to define the 
profile of consumer based on her demographic characteris- 
tics. This system uses a statistical approach in identifying a 
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consumer suitable for a given advertisement. However, in a 
scenario where more personalized devices such as third 
generation mobile phone is available, there is an opportunity 
for precise targeting of an advertisement based on the 
individual consumer profile rather than using a statistical 
correlation of demographic information. 

[0008] Another aspect of target advertisement is the 
matching of the presentation aspects of the advertisement. It 
is a well-appreciated fact that the value of an advertisement 
solely depends on its ability to attract and retain the attention 
of a viewer. And therefore, advertisement customized to suit 
the viewer's specific preferences would be more successful 
in retaining the viewer's attention. A target advertisement 
would require a system which would on one hand, learn the 
preferences of an individual and on the other hand, custom- 
ize the advertisement to suite the viewer's preferences. This 
system would be more effective if this learning of the profile 
and subsequent customization can be automated. 

[0009] In light of the above, there is a need for a compre- 
hensive system, to account for the following aspects of the 
target advertisement, 

[0010] 1. The advertisement selection should be based on 
the characteristics of individual subscribers. 

[0011] 2. The ad selection should be relevant to the 
purchase prediction made for the individual subscriber. 

[0012] 3. Purchase prediction should be based on the 
multiple factors, which are likely to influence the purchase 
such as festivals, sales events, personal events etc. 

[0013] 4. The selected ad should have relevance to the 
current location of the subscriber. 

[0014] 5. System should be capable of learning subscriber 
characteristics 

[0015] 6. Customize the advertisement to suit the sub- 
scriber's audiovisual preferences. 

[0016] 7. Capability to provide with promotional offers 
suitable to the individual characteristics of the subscriber. 

[0017] 8. Interactive advertisement streaming which 
facilitates viewer's interaction with the system. 

[0018] 9. System with overall flexibility in streaming to 
suit the viewer's convenience and preferences. 

[0019] 10. Use m-commerce to facilitate online transac- 
tions related to the advertisements viewed. 

[0020] 11. To provide counseling and information on the 
products or services desired by the viewer based on adver- 
tisements and through the associated call centers. 

SUMMARY OF THE INVENTION 

[0021] The present invention describes a system for 
streaming to specific individuals who are subscribers to the 
system and are prospective buyers of a product or service 
featured in the advertisements that are part of the system. As 
part of this target advertising model, different service levels 
are offered to the subscriber depending on the choices she 
makes at the beginning of the subscription or periodically 
thereafter. This system mainly identifies the suitability of an 
advertisement to a subscriber based on a set of pre-defined 
criteria. One of the preferred embodiments of this system 



consists of a subsystem for storing and managing the sub- 
scriber information such as Subscribed service levels, 
Demographic information. Historical data of product pur- 
chases, Type(s) of terminal device(s), Preferred streaming 
schedule, and Preferred presentation aspects, and the effec- 
tive analysis of ad v/s purchase; Similarly, a separate sub- 
module manages the characteristic data such as featured 
product, and target consumer information of the advertise- 
ment content. The characteristic information on each of the 
advertisement is collected in custom designed format to 
facilitate fast and accurate retrieval in response to a query. 
The content provider who is the sponsor provides these 
characteristic data of the advertisement. 

[0022] In this embodiment, at one of the service levels, the 
system provides a streaming service aimed at providing 
purchase counseling in which the subscriber queries for 
relevant information on a product or service by providing 
simple query by voice, text or through touch sensitive 
screen, on a product or service. In response to this, system 
selects the relevant available advertisements and streams the 
same to the subscriber. This is an interactive service wherein 
the subscriber can requests for additional information and 
make purchases online by making use of the voice option or 
through the touch sensitive screen on the 3G device. 

[0023] At one of the service levels of this embodiment, the 
system learns the subscribers preferences in terms of audio- 
visual, animation and musical content, based on the inter- 
actions with the subscriber. The system further consists of 
means to modify the basic advertisement available within 
the system to suit the learned preferences of the subscriber. 
These preferences are in terms of the language for audio, 
color combination, background for visuals, favorite person- 
alities etc. 

[0024] Yet another service level in this embodiment offers 
streaming of targeted advertisements to the subscriber as per 
the schedules requested by her. The advertisements for such 
a streaming are selected based on their matching with one or 
more relevance criteria. These criteria consist of location 
relevance, purchase prediction, and event related relevance. 
In those cases where none of these criteria are applicable, the 
advertisement is selected based on the criterion of loyalty of 
the subscriber towards one or more brands as indicated by 
the her historical purchase data. 

[0025] Another service level in this embodiment offers 
streaming of advertisement in response to an initiation by 
the subscriber. In this service, subscriber conveys his will- 
ingness to receive advertisement at that time. The criterion 
for the selection of the advertisement remains same as in the 
previous service level. 

[0026] Another service level in this embodiment offers 
promotional alerts in which whenever one or more of the 
above criteria are met, system checks if subscriber is ready 
to accept the streaming by checking the flag enabled by the 
subscriber for this purpose and the advertisements are 
streamed if this flag is enabled. As an optional service, 
promotional alerts are provided in the form of SMS (text 
message), MMS (multimedia), VMS (voice messages). A 
method for tracking the realization of the promotional offers 
is included in this embodiment. Promotional offers made to 
each subscriber are tracked and recorded when they are 
realized by the subscriber. 

[0027] In an alternate embodiment, the system offers a 
service level in which the advertisements are streamed to 
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virtual communities such as private group of people watch- 
ing a movie show. Here, the system selects an advertisement 
based on the collective profile of the subscriber who are 
present in the gathering. Another service level offers similar 
service to groups involved in video conferencing. 

[0028] In this embodiment, a sub -system for learning the 
following are provided: 

[0029] Learning model based on Bayesian networks 
for learning the influence of external events on the 
pattern of purchase of a product. 

[0030] Learning a model for purchase pattern for 
each product by time series analysis. 

[0031] These and other features and objects of the inven- 
tion will be more fully understood from the following 
detailed description of the preferred embodiments, which 
should be read in conjunction with accompanying drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0032] FIG. 1A illustrates the system architecture of Pur- 
chase Prediction based Advertisement System (PPAS). 

[0033] FIG. IB illustrates the interface between the sub- 
scriber and PPAS. 

[0034] FIG. 2A through FIG. 2D illustrates the various 
entity relationships of the system. 

[0035] FIG. 3A illustrates various service levels in PPAS. 

[0036] FIG. 3B illustrates the service level Mode-2 (Ad- 
Streaming service). 

[0037] FIG. 3C illustrates the Algorithm for learning the 
streaming schedule. 

[0038] FIG. 3D illustrates the Algorithm for streaming 
management schedule. 

[0039] FIG. 3E illustrates the Algorithm for interactivity 
management. 

[0040] FIG. 4A illustrates the Advertisement selection 
criteria. 

[0041] FIG. 4B illustrates the Algorithm for computing 
purchase prediction for individual products. 

[0042] FIG. 4C illustrates the Algorithm for computing 
purchase prediction for product groups. 

[0043] FIG. 4D1 illustrates the Algorithm for purchase 
prediction computation (co -purchases). 

[0044] FIG. 4D2 illustrates the Algorithm for purchase 
prediction computation (festivals). 

[0045] FIG. 4D3 illustrates the Algorithm for purchase 
prediction computation (events). 

[0046] FIG. 4E illustrates the Algorithm for advertise- 
ment selection for event/mall specific ad streaming. 

[0047] FIG. 4F illustrates the flowchart for promotional 
offer validation and confirmation. 

[0048] FIG. 41 illustrates the Algorithm for monthly bill- 
ing computation for a subscriber. 



[0049] FIG. 5A illustrates the Algorithm for deriving a 
weekly plan for streaming the ads in scheduled streaming 
mode. 

[0050] FIG. 6A illustrates a typical representation of an 
advertisement. 

[0051] FIG. 6B illustrates the aspects of Ad customiza- 
tion. 

[0052] FIG. 7 illustrates PPAS client application architec- 
ture and screen illustrations. 

[0053] FIG. 8A illustrates the scenario for scheduled 
streaming sequence. 

[0054] FIG. 8B illustrates the scenario for subscriber 
initiated streaming. 

[0055] FIG. 8C illustrates the scenario event specific 
promotional ad streaming. 

[0056] FIG. 8D illustrates the scenario for Ad streaming 
to virtual communities — case of private movie screening. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0057] In describing a preferred embodiment of the inven- 
tion illustrated in the drawings, specific terminology will be 
used for the sake of clarity. However, the invention is not 
intended to be limited to the specific terms so selected, and 
it is to be understood that each specific term includes all 
technical equivalents, which operate in a similar manner to 
accomplish a similar purpose. With reference to the draw- 
ings, in general and FIGS. 1 through 8 in particular, the 
method and apparatus of the present invention is disclosed. 

[0058] FIG. 1A shows the system architecture of PPAS. 
The system interacts with the following external entities: 

[0059] PPAS client application: To facilitate configu- 
ration of a mobile terminal and to provide subscriber 
requested information. 

[0060] Billing system: To provide subscribers related 
minutes of discount information to the 3G service 
providers. 

[0061] Sponsor/content provider system: To receive 
the content and provide ad viewing statistics. 

[0062] Mall/outlet systems: To receive promotional 
offers and provide offer utilization statistics. 

[0063] At the heart of the system is purchase prediction 
based on past purchase data of the subscribers. The system 
learns and maintains the streaming schedule of the various 
subscribers so as to achieve the effective return on invest- 
ment on ad streaming. The system also manages the location 
and event specific ad streaming, along with promotional 
offers, to help realize a good impact on the streamed 
advertisements. The system enforces an adequate security 
mechanism which is based on face recognition. The camera 
that is part of a 3G device is exploited to track the attention 
of the subscriber during the streaming. 

[0064] FIG. IB shows the system-subscriber interface in 
various contexts. As can be seen in this figure, subscriber is 
shown with a GPS enabled mobile device. GPS service 
provider (1001) supplies the location co-ordinates to Loca- 
tion decoder (1002), which converts the geographical loca- 
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tion co-ordinates to a meaningful location information and 
passes on to Location relevance identifier (1003). This unit 
maintains the record of all the relevant information such as 
the location of shopping mall, specific product outlets, sales 
events etc. Upon receiving the location information from the 
location decoder (1002), Location relevance identifier 
(1003) identifies the list of malls, product outlets or events 
in the vicinity of the subscriber's locations and this infor- 
mation is passed on to Ad-selection unit (1006). The Sub- 
scriber interface manager (1009) receives subscriber iden- 
tification and subscriber instructions. Subscriber interface 
manager (1009) manages the service levels and regulates the 
streaming services and accordingly, the manager, with an 
interface with subscriber information database (1011), 
handles all the subscriber instructions. Purchase predictor 
(1008) supplies the purchase prediction for the subscriber 
referred by the Subscriber interface manager (1009), to Ad 
selection unit (1006). Ad selection unit (1006) also receives 
current event information from Event data manager (1004) 
and Ad-characteristic data from Ad-characteristic database 
(1005). Ad selection unit (1006) selects an advertisement 
based on current location, event information and current 
purchase prediction, and supplies the selected ad to the 
Ad -Customization (1007), which in turn provides the cus- 
tomized content to the Streaming manager (1012). 

[0065] FIG. 2A shows Subscriber Data-Entity Relation 
(2001) related to Subscriber information database. Sub- 
scriber information consists of the following: 

[0066] Demographic Information: This consists of 
subscriber information such as age, occupation, 
region, education and family information. Source of 
this information is the voluntary submission by sub- 
scriber at the time of the subscription. 

[0067] Subscription Information: This mainly con- 
sists of the service levels subscribed by the sub- 
scriber and this is initialized by the system at the time 
of registration and updated on need basis. 

[0068] Preferred schedule information: When sub- 
scriber opts for scheduled streaming mode, she sup- 
plies her preferred schedule in terms of the days and 
time during which she would like to accept the 
advertisement streaming during a week. Also option- 
ally the subscriber may specify the maximum num- 
ber of advertisements she would like to receive in 
one session. The input format for this data is shown 
in FIG. 2B (2002). 

[0069] Preferred presentation aspects: Subscriber's 
preferences in terms of the presentation aspects 
including but not restricted to audio, visual, movie 
with animation or movie without animation, and 
musical content are acquired from the subscriber 
based on a questionnaire. This questionnaire is 
administered at the start of subscription and at regu- 
lar intervals thereafter, to update the changes that 
may occur in the subscriber's preferences. Addition- 
ally, the subscriber may choose to give a specific 
feedback after every streaming session on the con- 
tent streamed in that particular session. Table -2003 
in FIG. 2B shows the format for collection of 
presentation preferences. As shown in the table the 
music preference is represented by different types 
which have semantic hierarchical relation. This hier- 



archical relation is used in matching the Ad types 
with the nearest preferences of the subscriber. For 
example if a subscriber prefers Indian classical 
music and for a particular ad the nearest available 
variation is only an Indian folk musical then the 
same is selected for this subscriber. Similarly the 
background of the scenes is represented by a set of 
predefined and hierarchically related background 
types. In case of Background, semantic hierarchy 
will be used in selecting the background, which is 
nearest match to the subscriber's preferences for 
example if she likes sea shore as background when 
this is not available any background with a water 
body is selected. Yet another aspect of presentation is 
the color preference of the product object in the 
advertisement here for each product the sponsor 
specifies the possible colors and among theses col- 
ors, one which matches with the color preference of 
the subscriber for that product will be chosen. In case 
there is no match found between these two then the 
default color as specified by the sponsor would be 
used. 

[0070] Learning of presentation aspects, FIG. 2E 
illustrates the sequence of steps in the learning of 
subscriber preferences. In this figure the sequence is 
shown for Music type and Product color. As part of 
learning, different samples representing different 
music types are presented to the subscriber for his 
preference rating (2502). These ratings are validated 
by normalizing the values such that most preferred 
type will get a rating of one and not preferred type as 
zero (2504). These validated ratings are updated to 
the database (2505). Similar sequences of steps 
(2506) to (2512) are shown for learning the product 
color preference of the subscriber. In case of product 
color the learning for a product is extended to other 
products which are hierarchically related to the prod- 
uct. For example, the color preferred for shoe is 
extended to waist belt. 

[0071] Historical purchase data: This is the purchase 
data of the subscriber, which is collected from vari- 
ous purchases made, by the subscriber in the past. 
This data is collected directly from the participating 
member organizations based on the concurrence of 
the subscriber. 

[0072] Terminal device Information: This is the 
information of the devices on which the subscriber 
would like to receive the advertisements. Subscriber 
may specify more than one device and may also 
associate each device with a schedule in which case 
this information is also stored along with device type 
information. 

[0073] FIG. 2C illustrates the management of advertise- 
ment characteristic information (2004). The sponsor or the 
content provider for each of the advertisement supplies this 
information. This consists of: 

[0074] Product or service information consisting of 
description of a product or service, intended target 
consumers, available variations in the product etc. 

[0075] Location Relevance of a product or service 
consists of defining the importance of the product 
with any specific location if any. 



US 2003/0208754 Al 



5 



Nov. 6, 2003 



[0076] Event relevance of the product or service if 
any. For example, if a product is related to sports 
then it will have relevance with any sports event 
which is envisaged in the near future. 

[0077] Ad-meta data consisting of description of the 
advertisement in terms of description of visuals, 
description of scenes or personalities pictured, lan- 
guage information, description of musical contents 
etc. 

[0078] FIG. 2D illustrates the management of advertise- 
ment collection (2005). This consists of product advertise- 
ments, promotional offers, malls/events advertisements, 
Brand Promotions. 

[0079] FIG. 3A illustrates the details of various service 
levels offered by the system in this embodiment. As shown 
in the figure Service level Mode-1 (3101) comprises of the 
streaming service as purchase counseling in which adver- 
tisements are streamed in response to a subscriber's query. 
Typically to access this service, subscriber selects this 
service option through the configuration menu of her device. 
System guides the subscriber through a set of instruction in 
which he is asked to give details on the product or service 
he would like to have information on. System then selects all 
the relevant advertisements and streams them to the sub- 
scriber in sequence, in the order of decreasing relevance. 

[0080] Mode-2 shown in the same figure (3104) is a 
service level, which offers Ad streaming service to indi- 
vidual subscribers. This comprises of 5 optional modes of 
services; customization of the audiovisual aspects of the 
selected advertisement to suite the subscriber's preferences 
is the common feature in all these modes (3106). 

[0081] Mode -3 shown in the same figure (3110), is a 
service level, which offers Ad streaming to virtual commu- 
nities. These communities can be a group of people who are 
participating in a private screening of a movie or two or 
more groups participating in a videoconference. In the 
figure, these are respectively referred as Mode -3 A (3111) 
and Mode-3B (3112). 

[0082] FIG. 3B illustrates the scheme of Mode-2 Service 
level. As shown in the figure, this service level comprises of 
optional mode Mode-2A as Scheduled streaming (3201). In 
this mode, the advertisement is streamed in accordance with 
a schedule, which is either subscriber-specified (3203) or a 
learned schedule (3202). When the subscriber does not 
supply the system with a preferred schedule, she is offered 
with suitable time slots during which she will be receiving 
the ad streaming. These time slots are assigned to the 
subscriber based on his demographic characteristics. The 
details for deriving these suitable time slots are described 
below as illustrated in FIG. 3C. 

[0083] 1. As an offline activity each of the subscriber is 
classified, based on her demographic characteristics, into 
one of the categories such as: (3301) 



Students 
Professionals 
Businessmen 
Housewives 



[0084] 2. An offline survey is conducted for each of this 
category to collect the preferred time slot for ad streaming. 
In this survey, each subject in a category shall provide with 
one or more time slots during which she would prefer to 
accept the ad streaming. Table-1 below shows the raw data 
collected in such a survey for a category.(3302) 



TABLE 1 





Raw data from survey 


Subscriber ID 


Preferred Time Slot 




6:00 To 7:00 AM 


sc 2 


9:00 To 10:00 AM 


sc 2 


2:00 To 5:00 PM 


sc 3 


10:00 To 12:00 AM 


sc 4 


8:00 To 10:00 AM 


sc 4 


4:00 To 7-nn PM 



[0085] 3. This raw data is analyzed to get the number of 
subjects who preferred a particular time slot. This is com- 
puted for each half hour interval, for example, the number of 
subjects who prefer streaming between 6:00 and 6:30 AM 
and so on. This data when plotted against the number of 
subjects preferring a particular time slot shows one or more 
peaks. The half hour time slots corresponding to these peak 
values are identified as prime time slots for this category. 
This is repeated for all categories.(3302) 

[0086] 4. At the start of schedule learning, each subscriber 
is assigned with the prime time slot identified for the 
category she belongs to. And further learning of the pre- 
ferred schedule within this time slot is carried as per the 
steps shown below. (3303) 

[0087] 5. This learning is carried out for each individual 
subscriber. Each of the assigned time slots is divided into 
sessions of half hour each and the set {SI, S2, . . . , Sk} 
represents the sessions associated with the category under 
consideration. The subscribers belonging to this category are 
equally distributed across these sessions. For example, if 
there are 2000 subscribers in a category with 4 sessions {SI, 
S2, S3, S4}, then each session is associated with 500 distinct 
subscribers. 

[0088] 6. During the selected session, streaming is 
attempted. In case of streaming being barred by the sub- 
scriber, next session is selected and streaming attempted 
again. This is repeated for each session. (3304) 

[0089] 7. For a session, the accepted number of streams 
are accumulated to determine the suitability of the session 
for the subscriber. 

[0090] 8. Of all the sessions associated with a subscriber, 
the session with highest weight is selected as the preferred 
session for this subscriber. 

[0091] 9. The above procedure is carried out separately for 
weekdays and weekends to get separate preferred sessions 
for weekdays and weekends. 

[0092] 10. Above steps are repeated for each sub- 
scriber.(3305) 

[0093] To facilitate uniform distribution of load on the 
advertising system, proper incentive scheme is required to 
encourage the subscriber to use the system in non prime- 
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time slots. In this embodiment one such scheme is proposed. 
Based on sample survey, the proportion of each category is 
obtained. Considering the total streaming time available for 
the system as 18 hours per day, for each category the stream 
time per day is distributed in the above proportion. The time 
slots associated with each category is expanded or shrunk in 
such a way so as to account for the streaming times 
associated with each category. Also, it is ensured that the 
time slots of different categories do not overlap. 

[0094] In Subscriber initiated streaming (3206) (Mode 
2B), the advertisement is streamed when ever the subscriber 
is ready to accept the same. Willingness to accept an 
advertisement is conveyed to the system by the subscriber 
through the configuration management functionality of 
PPAS client application. This action enables an appropriate 
flag indicating the status that the subscriber is ready to 
accept the advertisements. During the streaming session, a 
subscriber may interact with the system through menu 
options and perform transactions such as online purchase, 
acceptance or rejection of specific offers and request for 
additional information. 

[0095] In Promotional alert streaming (3207) (Mode-2C), 
the streaming of the advertisement is effected when one or 
more of the following criteria are met: 

[0096] When there is purchase prediction available 
for a product and there is a sponsored advertisement 
available for that product with the system. 

[0097] When the subscriber's current location 
matches with location relevance of any of the prod- 
ucts. 

[0098] In this level of service, the locational advantages 
are exploited to achieve maximum benefit from the target 
advertisement. For example, a sponsor may specify that his 
advertisement should be streamed to subscribers during their 
travel through a particular street. In which case, when 
system receives the information indicating that a particular 
subscriber has entered a particular identified street, system 
checks the streaming enabled status for the subscriber and if 
it is enabled then the selected advertisement is streamed. In 
selecting the advertisement, the system also takes the pur- 
chase predictions for the subscriber into consideration. 

[0099] Yet another service level is available for the sub- 
scriber as Promotional alert (SMS-/MMS-/VMS-mode) 
(3208) (Mode-2D). In this service level, the subscriber 
chooses to receive Promotional alerts as alert messages by 
enabling appropriate status flag and selecting the mode 
(SMS-/MMS-/VMS) in which she would like to receive the 
alert through the configuration management functionality of 
PPAS client application. 

[0100] In this embodiment another variation of advertise- 
ment streaming is offered as service level Mode-2 E (Real 
time streaming 3209). In this mode, advertisements with 
video and caption and without audio are streamed to the 
subscriber during a call. This service level is restricted to the 
terminals, which have 3G capabilities, and device display is 
viewable during the conversation (such as in a hands free 
situation). Subscriber is provided with an option to terminate 
this streaming any time he wishes to do so through the 
configuration management functionality of PPAS client 
application. Additionally, advertisements are streamed 
immediately after the termination of a voice call this real 



time streaming helps in capturing the attention of the sub- 
scriber when she is still focused on the device. 

[0101] FIG. 3D Illustrates algorithm for streaming man- 
agement comprising of following steps: 

[0102] 1. Determine the next half-hour session for 
streaming. (3502) 

[0103] 2. Determine all the subscribers whose sched- 
ule matches with this session or who have enabled 
their devices for streaming. (3503) 

[0104] 3. Select a subscriber. (3504) 

[0105] 4. Check if this subscriber quota of streaming 
is fulfilled, if yes, select next subscriber, else con- 
tinue. 

[0106] 5. Select an ad from the set of ads pre-selected 
for this subscriber. (3505) 

[0107] 6. Stream the selected Ad (3506), during the 
streaming the face image of the subscriber is 
received from the PPAS client system (3507) and is 
analyzed to asses the attention of the subscriber on 
the ad being streamed and after completion of 
streaming, repeat the step 4 through 6. 

[0108] FIG. 3E illustrates voice based interactive adver- 
tisement service. In this service, subscriber is provided with 
voice interactivity with advertising system during the 
streaming of the advertisement. User-friendly interactivity is 
provided to the subscriber by making use of: 

[0109] Interaction by voice, subscriber can ask for 
additional information by verbal query. The voice 
messages so received by the advertisement system 
are analyzed for semantic contents by the voice 
analysis sub-system. Based on the semantic contents, 
the system directs the messages to appropriate sub- 
systems. For example if the subscriber queries for 
additional information on the product featured in the 
advertisement, PPAS analyses the query and directs 
it to the appropriate call center maintained by the 
sponsor of the featured advertisement. Additionally, 
the system provides the call center with identification 
of the advertisement so that the call center can view 
the same visual as seen by the subscriber and under- 
stand his query correctly. The call center operator 
provides subscriber with relevant answers for his 
query through a voice line. 

[0110] Touch sensitivity of the Display, through 
which the subscriber can select specific parts of the 
advertisement display for interacting with the sys- 
tem. This information is received and analyzed by 
the ad system and if appropriate is conveyed to the 
call center for response. For example, a subscriber 
touches an icon on the screen indicating list of 
outlets for this product, then the ad system analysis 
this query and directs it to appropriate call center 
which responds either with a voice response or send 
a visual containing the requested information. 

[0111] Gestures: The images received from the sub- 
scriber's 3-G camera are analyzed by the system, for 
her gestures and these are used for following: 

[0112] Authentication of the subscriber identity 
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[0113] And tracking the attention of the subscriber 
towards the advertisement. 

[0114] The former information can be used to ensure 
that subscriber privacy is protected and to avoid any 
possible incorrect targeting of advertisement. The 
latter information can be used for incentive calcula- 
tions. 

[0115] FIG. 4A illustrates the criterion for advertisement 
selection. As shown in the figure the criterion for Ad 
selection is three fold, one based on the purchase prediction 
(4101) for a product by a subscriber, two, based on the 
locational relevance (4103) of the product or the offer, third, 
event relevance (4104). These are explained below: 

[0116] Purchase prediction: The probability that a sub- 
scriber will purchase a particular product in a particular 
week is referred as purchase prediction. This prediction for 
each subscriber is estimated based on a prediction model 
derived for each individual from historical data of his 
previous purchases. This prediction is estimated at two 
levels, in first level the raw prediction of the purchase is 
estimated based on the time series analysis of the historical 
purchase. This estimate would give the probability of pur- 
chase of a product in any week. However, this is referred as 
raw since it does not consider the effect of other factors such 
as the influence of other co-purchases and ongoing events on 
the purchase of a product. Further, a set of product hierar- 
chies is derived based on the semantic relations between the 
products. These hierarchical relations facilitate in extrapo- 
lation of the purchase predictions of one product to other 
products. 

[0117] Algorithm for Computation of first level purchase 
prediction for individual products for a subscriber is illus- 
trated in FIG. 4B as explained below: 

[0118] For each product P the historical data consists of 
the time stamped purchase event and number of units 
purchased. 

[0119] 1. Compute the series of temporal separation of 
purchases from the above data^G-L, G 2 , . . . G N ).(4201) 

[0120] 2. Purchase of multiple units of a product in a 
single purchase event is likely to affect the subsequent 
purchases of the same product. To take this into account, 
normalize the temporal separation of two successive events 
with the corresponding number of units purchased in the 
earlier event. Derive a series of normalized temporal sepa- 
rations (G N l5 G N 2 . . . G N N ).(4202) 

[0121] 3. Compute the moving average for n-1 terms of 
the above series as M n _ 1 .(4203) 

[0122] 4. Compute the variance e n _ 1 as e n _ 1 =M n _ 1 -G N n _ 
i.(4204) 

[0123] 5. Purchase prediction for this product consists of 
computing the possible week for the next purchase (n+l th 
purchase) given previous n normalized temporal separa- 
tions.(4204) 

[0124] n+l th temporal separation G N n+ l is computed 
as: 

G N n + l=^n+(£n-l*<l>l+en-2*<l>2+ ■ ■ ■ £ n -k*<l>k) 

[0125] Where k and <^ 1 . . . <|) k are configurable parameters. 



[0126] 6. The possible week W n+1 for n+l th purchase is 
predicted as W n+1 =W n+ G N n+1 

[0127] In the next stage of computation the probability of 
purchases being made in the above computed week is 
estimated. 

[0128] 7. From the historical data the probability P(N) in 
terms of number of likely purchases (N) of a product in a 
year are computed. (4205) 

[0129] P(N) is computed as follows: 

P(N)=R/Q; 

[0130] Where R is the number of years in which the 
number of purchases of product P are greater than N, and Q 
is the total number of years for which the data is available. 

[0131] 8. By extending the prediction computations of 
step 6 to predict all possible purchases for a year, the number 
(m) of purchases in a year are computed. For each of these 
purchases, purchase probabilities as computed in step 7 are 
assigned. (4206) 

[0132] 9. In case the number of purchase computed in step 
8 are larger than the maximum number of purchase N for 
which the probabilities are available from step 7 then the all 
the purchase for which the probabilities are not available are 
equated to the least probability value computed in step 7. 
(4207) 

[0133] Predictions for products are done based on a pre- 
determined product hierarchy. FIG. 4C illustrates a typical 
product hierarchy (4407) and algorithm for computing pur- 
chase predictions for product groups. 

[0134] The second level of estimation is based on a 
Bayesian network model representing the influence of other 
co-purchases and ongoing events on the purchase of a 
product. As shown in the figure the purchase prediction is 
based on learning of the purchase pattern of a product from 
the historical data. 

[0135] FIG. 4D1 illustrates the scheme for the Bayesian 
network model for the prediction of event-influenced pur- 
chases and algorithm for deriving these models. This model 
consists of directed graphs for each of the products, where 
the central node represents the purchase being influenced 
and all other nodes represent the events, festivals or other 
purchases influencing the central node. The node strengths 
represents the individual probability of occurrence of the 
nodes and the edge strength represents the conditional 
probability of occurrence of the central node with respect to 
the corresponding connecting node. In this embodiment the 
following influences on a purchase are considered: 

[0136] 1. Association between purchase of two dif- 
ferent products. The influence of co-purchased on a 
product (P) is considered to be independent of the 
influence of the product (P) on co-purchase of any 
other products. 

[0137] 2. Influence of festivals. 

[0138] 3. Influence of a promotional event such as an 
industrial fair, sales exhibition. 

[0139] These directed graphs are derived from historical 
purchase data of each product for each individual subscriber. 
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The algorithm for computing the link probabilities for the 
edges in this graph for each product purchase, for the case 
of co -purchase is as follows: 

[0140] 1. Read in historical purchase data (4400). 

[0141] 2. Generate a list L main of all products pur- 
chased (4401). 

[0142] 3. Select a product P from the list (4402). 

[0143] 4. Compute the total number of purchase (N) 
of product P in the data (4403). 

[0144] 5. Generate a list (L p ) of all products {p ± . . . pj} 
which were purchased in the week preceding each of the 
purchases of product P (4404). 

[0145] 6. Select one product (pj) from the above list 
and compute the total number of purchases (n) of this 
product within the week preceding any purchase of 
P (4405). 

[0146] 7. Compute the link probability of link p i and 
P as p(P| Pi )=n/N (4406). 

[0147] S.Repeat the steps 5 through 7 for all the 
products in the list L p (4407). 

[0148] 9. Repeat steps 3 through 8 for all products in 
the list L main (4408). 

[0149] In the case of the festivals (FIG. 4D2) the above 
steps remain the same except for the link probability is 
computed as: 

p(P/fi)=n f /N f 

[0150] where n e is number of occasions of festival (f £ ) the 
week within which the purchase P is made and N f is total 
number of occasions of festival (fj) in the data. 

[0151] Similarly in case of events (FIG. 4D3), the link 
probability is computed as: 

p(P/e l )=n e /N e 

[0152] where n e is number of occasions of events (e^ the 
subscriber was aware of before which the purchase P is made 
and N e is total number of occasions of event (e^ in the data. 

[0153] The algorithm for computing the combined pur- 
chase probability for a product under the influence of other 
events is as follows: 

pl=P(x 1 ) Node strength 

p2={l-pl}P(x^p(xJx 2 ) 

p3=(l-pl-p2)P(x 3 )p( Xl /x 3 ) 

pn=(l-pl-p2 . . . -pn)P(xn)p(x 1 /xn) 

Combined purchase probability is given by P p =2.pl + 
p2+ .... pn 

[0154] Event and location related relevance estimation: 
The subscriber location information is used in selecting the 
advertisement to be streamed to the subscriber. However, the 
usage of this information is different in different scenarios. 
Three algorithms specific to this embodiment are explained 
below: 

[0155] Algorithm for event related ad selection (Sub- 
scriber located in the vicinity of an event): 

[0156] This refers to a scenario when it is detected that the 
subscriber is in the vicinity of one or more events. Events 
refer to exhibitions or festivals organized for promoting 



sales of products or services. The objective for the adver- 
tisement system is two folds one to attract the subscriber to 
a relevant event, which is close to him, and second to draw 
his attention to a product which has largest purchase pre- 
diction for him. Overall goal, however, is to achieve product 
purchases from the subscriber. In this embodiment the 
following types of advertisements are considered: 

[0157] 1. Advertisement to promote the event itself 
which typically sponsored by the event organizers. 

[0158] 2. Promotional offers specific to an event. For 
example a company X may offer a fixed free air time 
for every promotional message they accept during 
their presence in the event venue or in a specific stall 
in the event venue. These promotional messages can 
be related to product or service or Brand promotional 
advertisements. Alternatively the massage could be a 
short voice message or textual caption indicating that 
the first n minutes of the call is sponsored by the 
sponsor, in which case subscriber is not offered with 
any other advertisement view. 

[0159] 3. Advertisements of specific outlets in the 
event. 

[0160] The advertisement streamed to the subscriber is a 
combination of all the above advertisements, each of which 
is selected separately for a subscriber, based on her profile. 
FIG. 4E illustrates the algorithm for selection of ads when 
the subscriber is in the vicinity of events. As can be seen 
from the figure the first step is to select the event based on 
the proximity and then based on the product prediction. The 
proximity is computed by using the location co-ordinates of 
the event and those of the subscriber. Once the location 
receiver receives the location co-ordinates of the subscriber, 
it compares these co-ordinates with individual co-ordinates 
of various current events and selects the event or events, 
which are in close proximity of the subscriber. Typically it 
selects one or more events which are closer than by a 
specified distance. This specified distance is configurable 
and can be configured by the system administrator. When 
there are more than one event, which is in the proximity of 
subscriber, then further selection is based on the target factor 
computed for each event. Further to this, the advertisement 
of the product which has largest purchase prediction for the 
subscriber is selected and this is merged with advertisement 
of the event selected in the last step and streamed to the 
subscriber. This streaming is repeated until the subscriber 
either enters one of the events or moves away from all the 
events. Once the subscriber enters one of the events, then 
further streaming is as shown in the FIG. 4E. Subscriber has 
an option to stop this service temporarily as along as she 
wishes to do so. 

[0161] 1. The location co-ordinates of the subscriber are 
acquired by the system every 15 minutes (4501). While the 
service status flag is ON, below steps are executed. 

[0162] 2. From the list of events select all those events 
such that the distance D Ei between the subscriber and the 
event is not more than the effective radius R Ei defined for 
that event (4502). 

[0163] 3. Sort these selected events into two groups, one 
(G 2 ) with those events whose D Ei less than a predefined 
threshold R T and the second (G 2 ) with events whose D Ei is 
more than R T The first group represents those events, which 
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are in a close reach of the subscriber, and second group 
represents those which are not in the immediate vicinity but 
events themselves have larger effective radius (4502). 

[0164] 4. Compute the "Target factor" for each of the 
above events (4502) as defined below 

Ti=[(Ei-F)/\P\yD m 

[0165] Where E i= {Pi, P 2 , . . . P n } and P={(P 1? Pl ), (P 2 ,p 2 ), 
. . . (P m , p^ } P i9 is the product with a purchase prediction 
of 

[0166] 5. Generate an ordered list of events {(E 1? TJ, (E 2 , 
T 2 ) . . . . (E i; T i )}(4502) 

[0167] 6. Select the event E m with largest target factor. 
(4502) 

[0168] 7. Check weather this event was selected in imme- 
diately previous cycle if yes go to step- 9. (4502) If not 
continue. 

[0169] 8. Select the ad of the product with largest purchase 
prediction for this subscriber from the products associated 
with the selected event (4503) 

[0170] 9. Select the ad of the product with purchase 
prediction next to that of the product selected in immediately 
previous cycle (4503). 

[0171] 10. Merge the event and product ad selected above 
(4503). 

[0172] 11. If the event selected belonged to G 1 wait for 30 
min else wait for 24 hr. 

[0173] 12. Read the location co-ordinates of the sub- 
scriber. 

[0174] 13. If the subscriber is inside any event continue, 
else go to step-2. 

[0175] 14. Select appropriate promotional offer (Type-1) 
for the event entered by the subscriber. These Type-1 ads are 
promotional offers specific to an event and are sponsored by 
corporate for promoting the brand. Further the sponsor may 
impose a restriction on number of such offers and therefore 
it is required to select subscribers based on appropriate 
criteria. In selecting subscriber the systems uses a selection 
criterion consisting of: 

[0176] Demographic Information of the subscriber. 

[0177] Previous history of the subscriber with respect 
to similar offers in the past. (This is a ratio of number 
of times accepted to number of times offered). 

[0178] Details of the last accepted offer. (For 
example sponsor may not want to offer consecutively 
twice to the same subscriber. Or sponsor may want 
to offer to all those who accepted his competitor's 
offer last time.) 

[0179] 15. After completion of streaming wait for 30 min. 

[0180] 16. Read the location co-ordinates of the sub- 
scriber. 

[0181] 17. Is subscriber moved away from all the events 
listed then stop, else continue. 

[0182] 18. If the subscriber is inside the same event 
continue else go to step-2. 



[0183] 19. Select product with next largest purchase pre- 
diction from product list of the current event. (4503) 

[0184] 20. Select ad for the above product (4503). 

[0185] 21. If any product specific offer is available for this 
product then go to step 22 else stream product ad only. 
(4506) 

[0186] 22. Merge product ad with suitable offer and stream 
(4506) 

[0187] 23. After completion of streaming wait for 30 min. 

[0188] 24. Read the location co-ordinates of the sub- 
scriber. 

[0189] 25. Is subscriber moved away from all the events 
listed then stop, else continue. 

[0190] 26. If the subscriber is inside the same event 
continue else go to step-2 . 

[0191] 27. Select product with next largest purchase pre- 
diction from product list of the current event. (4503) and 
repeat step 19 to 27 until all the products in the list are 
covered. 

[0192] 28. If there are no products to select continue else 
repeat step -27. 

[0193] 29. Read the location co-ordinates of the sub- 
scriber. 

[0194] 30. Is subscriber moved away from all the events 
listed then wait for 15 min and go to step-1, else continue, 

[0195] 31. If the subscriber is inside the same event 
continue else go to step-2. 

[0196] 32. Compare with locations of the outlets in the 
event and select the nearest outlet to the subscriber. 

[0197] 33. Stream the advertisement of the selected outlet 
and wait for 30 min after streaming (4506). 

[0198] 34. Repeat steps 29 to 31 till all the outlets are 
covered. 

[0199] The streaming of ads and promotional offers 
related to malls/outlets is similar to procedure outlined 
above. 

[0200] Case of Subscriber Traveling through a Specific 
Street: 

[0201] The promotional offers mentioned above can have 
variations in terms of the sponsor specification. This varia- 
tion of the offer could be that the sponsor specifies that an 
offer of free airtime be made to subscriber's traveling 
through a specific street. (This street could be where the 
sponsor's corporate headquarters are located). In which case 
the first criteria for selecting the subscriber is his location 
and further selection depends on the above mentioned 
criteria. 

[0202] FIG. 4F illustrates the sequence of managing the 
product specific offers with following steps 

[0203] 1. In case the subscriber chooses to transact 
online, she avails the offer benefits immediately; the 
offer related information is updated; stop. 

[0204] 2. Generate unique offer ID indicating the 
validity, subscriber ID (4701) 
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[0205] 3. Subscriber presents the Offer ID to the 
outlet (4702) 

[0206] 4. Outlet provides the offer ID to the adver- 
tisement system for verification along with the sub- 
scriber credit card information(4703) 

[0207] 5. System checks for the validity of the offer 
and authenticity of the subscribers credentials (4704) 

[0208] 6. Is the transaction approved by the System if 
yes go to step 6 else go to step 7, 

[0209] 7. Outlet offers the promised incentives to 
subscriber (4705), 

[0210] 8. Outlet rejects the offer with valid reasons 
(4706), 

[0211] FIG. 4G illustrates algorithm for monthly billing 
computations for a subscriber with billing system in case of 
ad streaming. Incentives offered to the subscriber for view- 
ing the advertisement are in terms of reward points. Reward 
points are specified for each advertisement by the sponsor. 
Each time when a subscriber views an ad, specified reward 
points are credited to the subscriber's account. These reward 
points are accumulated for a month (4801) and are converted 
to minutes of discount on monthly basis by applying sub- 
scriber specific rules (4803). These rules are based on the 
subscriber specific service levels (4802). The service pro- 
vider of this subscriber is provided with information of total 
minutes of discount computation for affecting the monthly 
billing of his services. 

[0212] FIG. 5 A illustrates the algorithm for generating a 
weekly plan of streaming to a subscriber. Weekly plan of 
streaming to a subscriber is based on two main aspects: one, 
the requirements of the sponsor for each advertisement 
which will determine the number of streaming required for 
each advertisement, and second, the limits set by the sub- 
scriber to receive the advertisements both in terms of 
schedule and number of advertisements she is willing to 
accept. This plan is derived taking the following into con- 
sideration: 

[0213] 1. The number, Nai, of streaming sessions per 
week specified by the sponsor for an Ad. 

[0214] 2. Number of repeat streamings allowed per 
subscriber for an Ad, as specified by the sponsor. 

[0215] 3. Number of streamings required to be 
streamed weekly to the subscriber. 

[0216] 4. Minimum threshold purchase probability 
required for streaming, as specified by the sponsor. 

[0217] The steps of the algorithm illustrated in FIG. 5A 
are explained below: 

[0218] 1. Select a subscriber set; N as equal to weekly 
quota.(5100) 

[0219] 2. Get the predicted product list P={P1 . . . 
PN} for this subscriber(5101) 

[0220] 3. Get the list of advertisements and corre- 
sponding streaming information A={A1 . . . 
Am}(5102) 

[0221] 4. Group the advertisements Product wise Gpi 



[0222] 5. Compute for each group, npi as sum of all 
Nai of each advertisement in the group as number of 
streams allowable in the group (5103) 

[0223] 6. Process the product list (LI) to select the 
products PI to Pm with purchase prediction equal to 
or greater than average threshold (5105). 

[0224] 7. Identify the groups associated with the 
products in list LI and compute the sum (Ng) of npi 
for these groups (5106). 

[0225] 8. If Ng is equal to N then continue, If Ng is 
less than N then go to step 5111 else go to step 5112. 

[0226] 9. Assign the List LI along with groups iden- 
tified in 5106 to this subscriber (5107). 

[0227] 10. Check if there are more subscribers if yes 
repeat steps 5100 throi]gh 5107 else continue. 

[0228] 11. Select product Pm+1 with purchase pre- 
diction less than Pm and include to list LI and go to 
step 5107 (5111). 

[0229] 12. Drop the product with least prediction and 
recalculate ng such that ng becomes equal to N 
(5112). 

[0230] FIG. 6-A illustrates the presentation aspects of the 
advertisements. Customization of audio-visual aspects is 
achieved by manipulation of specific objects in terms of 
their attributes to suite the preference of the subscriber. 

[0231] For an advertisement, sponsor provides multiple 
variations for each object. For example, the background may 
have more than one possible variation such as a clear sky or 
a blue sea or urban surroundings: each variation defined as 
an object with different possible attribute values. Similarly 
in case of audio, different variations in terms of language are 
provided as different objects. Depending on the subscriber 
preference appropriate object variation is selected for cus- 
tomizing the advertisement. In case of objects representing 
specific products such as a shoe or shirt on human characters 
the customization is achieved by manipulating specific 
attributes such as type or color as applicable. FIG. 6B 
illustrates the sequence of ad customization. 

[0232] FIG. 7 illustrates the architecture for the client 
application of PPAS. Client application consists of the 
following modules: 

[0233] Security management: This module performs 
the function of first level authentication. It analyzes 
the images from the camera of the 3G terminal and 
sends this information to PPAS server for authenti- 
cation. Once authenticated by the server it uses this 
information for periodic authentication at client 
level. 

[0234] Streaming management: This module man- 
ages the subscriber interactivity with system during 
the streaming of the advertisements. This interactiv- 
ity could be in terms of requests for additional 
information, online purchases or request for repeat 
streaming. 

[0235] Configuration management: This module 
manages the configuration aspects which control the 
streaming to the device. The screen shown in the 
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figure illustrates the configuration parameters that 
can be modified by the subscriber through the ter- 
minal device. 

[0236] View information: This manages the stream- 
ing and related incentive information of the sub- 
scriber. The screen shown in the figure illustrates the 
information available for the viewing of the sub- 
scriber. 

[0237] Communication management: This manages 
the communication with the PPAS server. 

[0238] FIG. 8A illustrates the sequence of steps in the 
scheduled streaming of advertisements to the subscriber 
which consist of selection of subscriber whose schedule 
matches and selection of appropriate advertisement to 
stream to the selected subscriber. 

[0239] FIG. 8B illustrates the sequence of steps in sub- 
scriber initiated Streaming to a mobile phone, which takes 
the subscriber location in to consideration in selecting a 
suitable advertisement to stream. 

[0240] FIG. 8C illustrates the sequence for event specific 
streaming of promotional offers. 

[0241] FIG. 8D illustrates Advertisements streaming 
sequence to a virtual community. In this illustration the 
objective is to stream one or more advertisements that are 
relevant to a community. As shown in the figure, the theater 
is capable of receiving advertisement from PPAS system. 
The PPAS system analyzes the community of the viewers in 
the theater to select the best possible advertisements. Based 
on the analysis the community of the viewers is grouped in 
one or more groups with members of each group exhibiting 
a similar profile characteristics. PPAS system ensures that 
equal priority is given to each one of these groups. The 
timings for streaming the ads is as per the profile of the 
virtual community. 

[0242] Similarly, in the case of video conferencing the 
participants are analyzed and grouped. Depending on the 
nature of the video conference (for official discussions or for 
chat purposes), the system selects a set of appropriate 
advertisements (either product related or event related) and 
streams them during pre-agreed break times. 

[0243] Thus, a system for selecting, customizing and 
streaming promotional advertisements of products and ser- 
vices to 3G capable terminals of specific individuals based 
on their profiles has been disclosed. Although the present 
invention has been described particularly with reference to 
the figures, it will be apparent to one of the ordinary skill in 
the art that the present invention may appear in any number 
of systems that select, customize and stream multimedia 
based on an individual profile of a recipient. It is further 
contemplated that many changes and modifications may be 
made by one of ordinary skill in the art without departing 
from the spirit and scope of the present invention. 

What is claimed: 

1. A system for selecting, customizing and streaming 
promotional advertisements of products and services to 3G 
capable terminals of specific individuals who are subscribers 
to the system and are prospective buyers of a product or 
service featured in the advertisements, wherein the said 
system, at the initiation of the subscription, provides the 
subscriber an option to choose one or more of the plurality 



of the service levels comprising of Purchase counseling, 
Scheduled streaming, Promotional alerts, and Streaming to 
virtual communities, and the said system further comprises 
of subsystems: 

(a) for learning a model for predicting purchase of a 
product by an individual subscriber from historical 
purchase transaction data, wherein the said system for 
learning purchase prediction model comprises means to 
derive the said prediction model by applying time 
series analysis to the historical purchase transaction 
data of the individual subscriber; and further compris- 
ing means to derive the influences of ongoing events 
and co -purchases on the purchase prediction of a prod- 
uct by application of Bayesian analysis to purchase 
transaction data along with the event and co -purchase 
data; 

(b) for selecting an advertisement featuring a product 
which is most relevant to an individual subscriber's 
viewing through a 3G terminal device based on a set of 
pre-defined criteria to identify the suitability of the 
advertisement to the subscriber, the said criteria com- 
prises of relevance of the product to the subscriber, 
relevance of the current location of the subscriber to the 
advertisement, and relevance of the ongoing events in 
the vicinity of the subscriber; 

(c) for learning the schedule preferences of the subscriber 
for accepting the advertisements based on the demo- 
graphic classification and streaming acceptance behav- 
ior of the subscriber; 

(d) for deriving a weekly plan for streaming advertise- 
ments to each individual subscriber based on the spon- 
sor requirements and the subscriber's schedule prefer- 
ences; 

(e) for customizing the advertisement to suit the audio- 
visual preferences of the subscriber, the said system for 
customization comprises of means to manipulate 
appropriate objects in the multimedia representation of 
the advertisement to achieve the modification of audio 
visual aspects of the advertisement to suit the prefer- 
ences of the subscriber; 

(f) for learning the audiovisual preferences of the sub- 
scriber based on the responses of the subscriber to 
specific learning sessions; and 

(g) for providing interactivity between the subscriber and 
the said system through voice, text and touch sensitive 
screens, the said interactivity comprises of provisioning 
for providing responses to the subscriber's queries 
through sponsor maintained call centers. 

2. The system of claim 1, wherein each said subsystem 
comprises of means to collect and store one or more of the 
plurality of subscriber information comprising of: 

subscribed service levels; 

demographic information; 

historical data of product purchases; 

type(s) of terminal device(s); 

preferred streaming schedule; 

preferred presentation aspects; 
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3. The system of claim 2 further comprises of means to 
store the collection of advertisements, which are in the form 
of audio, video or multimedia; and means to retrieve the 
audio, video data from the database as per the requirements. 

4. The system of claim 3 further comprises of means to 
store the characteristics of the advertisements which are 
normally supplied by the sponsor or the producer of the 
advertisement; and means for storing the said characteristics 
information in MPEG-7 descriptors format or where this is 
inappropriate, in a specific format designed for this system. 

5. The system of claim 1, wherein said service levels 
consist of one of the plurality of levels as streaming service 
(Mode-1) which is aimed at offering purchase counseling to 
the subscriber on the product or service referred by the 
subscriber and the streaming is initiated in response to a 
specific request from the subscriber for information on a 
particular product or service either in the form of voice or 
touch input; Upon establishing the access to the said Mode-1 
service, the subscriber is prompted to type in the name of the 
product or service on which she would like to have the 
information, in response to which, the system selects all the 
relevant advertisements available within system and streams 
the same to the subscriber; and further, in case the requested 
information is not available within the advertisement data- 
base of the system, system interconnects with an appropriate 
call center to establish an interactive session with the call 
center operator. 

6. The system of claim 1, wherein said service levels 
further consist of one of the plurality of levels as streaming 
service (Mode-2) which is based on sponsored advertise- 
ments of products and services with each of the advertise- 
ments customized to suit subscriber's specific preferences. 

7. The system of claim 6, wherein said service level 
(Mode-2) further consists of alternative service modes com- 
prising of, Scheduled streaming mode (Mode-2a), Sub- 
scriber initiated streaming mode (Mode-2b) and Promo- 
tional alerts (Mode-2c), Promotional alert (SMS-/MMS-/ 
VMS-based) (Mode-2D) and Real time streaming (Mode- 
2E). 

8. The system of claim 7, wherein, in the said Scheduled 
streaming mode (Mode-2a), the schedule for streaming is 
managed based on the preferred schedule specified by a 
subscriber at the time of subscription or modified thereafter; 
wherein the as part of the said schedule information, the 
subscriber provides a detailed list consisting of preferred 
timings on each day of the week for receiving the streamed 
advertisements. 

9. The system of claim 7, wherein said schedule for 
streaming is alternatively learned by learning category- wise 
schedule preferences and streaming acceptance behavior of 
the subscriber. 

10. The system of claim 8, wherein in the said Scheduled 
streaming mode, the advertisements to be streamed are 
selected based on the subscriber's purchase prediction at that 
point of time or relevance to events, which are public or 
personal to the subscriber, or based on both purchase pre- 
diction and event relevance. 

11. The system of claim 7, wherein in the said Subscriber 
initiated streaming (Mode 2b) mode, the advertisement is 
streamed in response to a specific acceptance by the sub- 
scriber to receive an advertisement; the willingness to 
receive an advertisement is conveyed to the system by 
enabling the terminal device through a client application for 
receiving the streaming. 



12. The system of claim 7, wherein in the said Promo- 
tional alert (Mode 2c) the advertisement is streamed when- 
ever there is a prediction for a product for which there is a 
promotional offer and the terminal device is enabled for 
receiving advertisement. 

13. The system of claim 7, wherein in the said Promo- 
tional alert (SMS-/MMS-/VMS-based) (3208) (Mode-2D) 
consists of a service level in which the subscriber chooses to 
receive Promotional alerts as alert messages in one of the 
three forms SMS-/MMS-/VMS, which the subscriber 
chooses to view immediately upon the receipt of the same or 
stores the messages for future viewing. 

14. The system of claim 7, wherein in the said service 
level Mode-2E, Real time streaming, comprises of streaming 
advertisements with video and caption, and without audio to 
the subscriber during a call to the terminals which have 3G 
capabilities and in which the device display is viewable 
during the conversation. 

15. The System of claim 1 further comprises of client 
component installed in subscriber's device, which helps the 
subscriber to interact with the ad system and provides the 
subscriber with the functionality of configuration manage- 
ment and viewing of subscriber specific ad information. 

16. The System of claim 1, wherein comprises of means 
to implement service level agreements as agreed with a 
sponsor comprising of the number of targeted streaming 
sessions of a particular advertisement in a given time 
interval, and number of repeated streaming of a particular 
advertisement to a subscriber. 

17. The system of claim 1, wherein said service level 
further comprises of one of the plurality of service levels as 
"Streaming to virtual community" (Mode-3), in one of the 
variations of the said service (Mode-3a), the advertisements 
are streamed to one of the plurality of the terminals, which 
are watched by a group of subscribers at one time, where 
more than one of them is a subscriber to the system; and the 
advertisement selection is based on community profile 
derived by pooling the individual profiles of the subscribers 
present in the said event. 

18. The system of claim 17, wherein said service level 
comprises of a variation (Mode -3b) in which the advertise- 
ments are streamed to groups involved in remote confer- 
encing such as video conferencing and the said advertise- 
ments are selected based on the profile of each subscriber 
participating in the conference and are streamed at sched- 
uled time slots as specified by the organizers. 

19. The system of claim 1 further comprises of means to 
offer incentive in terms of discounts in the billing of 3G 
services to subscribers based on the subscribed service 
levels and the volume of accepted advertisement streaming. 

20. The system of claim 19 comprises of method to 
determine the billing rules applicable to different subscribers 
which are based on the subscriber profile comprising of time 
of streaming and loyalty to the service. 

21. The system of claim 1, wherein in the said selection 
of advertisements to be streamed is based on their matching 
with one or more of the plurality of criteria which includes 
purchase prediction made for the subscriber at that point of 
time, user location relevance and event related relevance; 
wherein the weighted combination of these multiple rel- 
evance is used as basis for selection. 

22. The system of claim 21, wherein said selection of 
advertisement using an alternative criterion, based on most 
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recent and voluminous purchases, when any of the plurality 
of said criteria does not match with any of the advertise- 
ments. 

23. The system of claim 21, wherein said criteria is 
learned for a subscriber based on the historical purchase 
data; wherein the information of purchases made by the 
subscriber of different products but belonging to a particular 
brand or manufacture is derived from the historical data. 

24. The system of claim 21, wherein the said criteria 
comprises of one of the plurality as the user location 
relevance of the advertisement at the time of streaming, said 
relevance can be in terms of proximity to a specific outlet, 
proximity to specific place of importance, or as defined by 
the content producer as part of characteristic data of the 
advertisement. 

25. The system of claim 21, wherein the said criteria 
comprises of one of the plurality as the relevance of the 
advertisement to other events which are public or personal 
to the subscriber. 

26. The system of claim 21, wherein said additional 
relevance to an event or location is defined by the sponsor 
as part of description of the advertisement which is made 
available to the system. 

27. The system of claim 25 further comprising of means 
to determine the event or location relevance by matching the 
relevance definition of each advertisement with event infor- 
mation or location information which are respectively sup- 
plied by event organizers and location service providers. 

28. The system of claim 1 further comprising of means to 
make a purchase prediction for a given subscriber; said 
prediction comprises of the product which she is likely to 
purchase, the type of the product and the likely time of 
purchase. 

29. The system of claim 28, wherein the said purchase 
prediction is based on a modeled purchase pattern of each 
individual subscriber. 

30. The system of claim 1, wherein said means to learn the 
model of the purchase prediction for each individual sub- 
scriber, from historical data of the purchases made by the 
subscriber, comprising the step of: learning the frequency 
pattern of a product purchase by time -series analysis of the 
historical purchase data. 

31. The system of claim 30, wherein said means com- 
prises the step of deriving hierarchical relations for different 
products and extend the individual product prediction to 
hierarchically related product groups; and using this hierar- 
chical relation for extending the preferences learned for a 
product to the related product groups. 

32. The system of claim 31, wherein said means further 
comprises the step of learning the influence of external 
events, on the pattern of purchase of a product by an 
individual subscriber, based on Bayesian network model of 
events, the said events comprising of festivals, seasonal 
sports events, purchase of other products, and the personal 
events such as anniversaries. 

33. The system of claim 31, wherein said means further 
comprises the step of: learning the life style aspects of a 
subscriber which include but not limited to most preferred 
colors, and background for visuals. 

34. The system of claim 1, wherein said week- wise plan 
for streaming the advertisements is derived in accordance 
with the purchase prediction made for the subscriber and 
service level agreements with the subscriber and sponsors. 



35. The system of claim 1, wherein said method com- 
prises of means for customizing the presentation of the 
advertisements to suit a subscriber's preferences; said cus- 
tomization is affected at various levels and one of the 
plurality of the levels of customization is at the level of the 
visual contents wherein the visual contents are modified to 
contain human characters or animated cartoon characters or 
a combination of both so as to match with the preferences of 
the individual subscriber; the said matching of preferences is 
carried out by choosing one of the plurality of the possi- 
bilities provided by the sponsor which is hierarchically close 
to that preferred by the subscriber. 

36. The system of claim 35, wherein said levels of 
customization further consists of a level at which the cus- 
tomization of an advertisement is affected in terms of the 
preferred kind of audio comprising of male or female voice, 
alternative types of background musicals available with the 
system; and preferences in terms of audio message or textual 
message. 

37. The system of claim 35, wherein said levels of 
customization further consists of a level at which the cus- 
tomization of the advertisement is affected in terms of the 
preferred language wherein the audio and the textual content 
are customized to be in the language preferred by a sub- 
scriber. 

38. The system of claim 35, wherein said levels of 
customization further consists of a level at which the adver- 
tisement is customized in a way it is suitable for reception 
by any one of the plurality of terminals consisting of, but not 
limited to, Telephones, Mobile phones with or without video 
capabilities, Wireless enabled Laptop or handheld comput- 
ers, Desktop computers connected to web, and TV sets. 

39. The system of claim 35, wherein said levels of 
customization further consists of a level at which the adver- 
tisement is customized to suit the device limitation of a 
subscriber in terms of audio and video capabilities. 

40. The system of claim 35, wherein said levels of 
customization further consists of a level at which the adver- 
tisement is customized to include subscriber preferences 
derived from the life style information of the subscriber, the 
said preferences comprises of color combinations, preferred 
background of the visuals, and favorite personalities. 

41. The system of claim 35, wherein said method com- 
prises of means to learn the subscriber's preferences in terms 
of the presentation aspects comprising of audio, visual, 
movie with animation or movie without animation, and 
musical content, the said learning is based on the response 
by the subscriber to a specially designed questionnaire 
which is administered on-line or offline at the start of 
subscription and at regular intervals thereafter to update the 
changes that may occur in the subscriber's preferences. 

42. The system of claim 38, comprises of means to collect 
voluntary feedback from a subscriber on the streamed con- 
tents; said voluntary feedback specifies her like or dislike of 
a particular advertisement and is motivated by an offer of 
surprise gifts to randomly selected subscribers. 

43. The system of claim 1, wherein in the said interac- 
tivity is provided with the advertising system during the 
streaming of the advertisement, the said interactivity is 
provided to the subscriber by making use of interaction by 
voice or interaction by touch screen, wherein subscriber can 
ask for additional information, in response to which the 
system supplies the requested information either directly or 
through a call center. 
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44. The System of claim 43, wherein said interactivity 
further provides an option to use a mobile commerce facility 
through which the subscriber performs the activities such as 
accepting promotional offers and making online purchases 
of the advertised products. 

45. The System of claim 43, wherein said interactivity 
further provides an option for the subscriber to convey the 
acceptance of a promotional offer by direct interaction with 
system and realize the actual offer through the retail outlets 
at a later time by presenting the specific offer ID allotted by 
the system to the outlet. 

46. An apparatus, for selecting, customizing, and stream- 
ing promotional advertisements of products and services to 
3G capable terminals of specific individuals who are sub- 
scribers and are prospective buyers of a product or service 
featured in the advertisements, comprising of: 

(a) a computer system for performing non-real time 
procedures; 

(b) a computer system for performing real time proce- 
dures; and 

(c) a subscriber-specific mobile terminal providing 3G 
features comprising of means to provide time depen- 
dent location information, means for configuration 
management, and means for interactivity related to 
streamed advertisements. 

47. The system of claim 46 wherein said computer system 
for performing non-real time procedures comprises of means 
for deriving purchase predictions for individual subscribers 
and means for selecting advertisements which are relevant to 
the individual subscribers. 

48. The system of claim 46 wherein said computer system 
for performing non-real time procedures comprises of means 
for learning subscriber preferences. 



49. The system of claim 46 wherein said computer system 
for performing non-real time procedures comprises of means 
for managing the information related events, mall and out- 
lets, and means for deriving weekly plans for streaming 
advertisements to an individual subscriber in accordance 
with schedule preferences. 

50. The system of claim 46 wherein said computer system 
for performing real time procedures comprises of means for 
stream management and managing interactivity with the 
subscriber. 

51. An apparatus, for selecting, customizing and stream- 
ing promotional advertisements of products and services to 
3G capable terminals of specific individuals who are sub- 
scribers and are prospective buyers of a product or service 
featured in the advertisements, coupled to a telecommuni- 
cation and data-communication network for communicating 
plurality of information comprising of: 

(a) information related to events, mall, and outlets, and 
associated offers; 

(b) purchase transaction information from outlets; 

(c) advertisement information from sponsors; 

(d) schedule information, purchase predictions, and 
advertisement selections; 

(e) configuration modifications and real time interactions 
from subscriber-specific 3G terminals; and 

(f) dynamic location information from subscriber-specific 
3G terminals. 



